Physiologically based estimation of in vivo rates of bromodichloromethane metabolism.
Bromodichloromethane (BDCM) is a rodent carcinogen formed by chlorination of drinking water containing bromide and organic precursors. BDCM is a member of the class of disinfection by-products known as trihalomethanes (THMs), compounds that have been shown to be carcinogenic in rodents. A physiologically-based pharmacokinetic (PBPK) model has been developed and applied to provide estimates of the rates of metabolism of BDCM in vivo in rats. The model consists of five compartments (liver, kidney, fat and slowly and rapidly perfused tissues). Tissue partition coefficients were determined using a modified vial equilibration technique and rates of metabolism were estimated by fitting data obtained from stable metabolite (bromide ion, (Br-)) analysis following 4 h constant concentration BDCM inhalation exposure (50-3200 ppm) and closed chamber gas uptake experiments. Metabolism was described using a single saturable pathway representing a high capacity, high affinity process (Vmaxc = 12.8 mg/h/kg; Km = 0.5 mg/l). Rate constants obtained from Br- data adequately described data from gas uptake experiments and literature data on exhalation of 14CO and 14CO2 produced following oral gavage with 14C-BDCM. Pretreatment with trans-dichloroethylene (t-DCE), an inhibitor of CYP2E1, increased the apparent Km from 0.5 to 225 mg/l indicating that CYP2E1 is the major P450 isoform involved in the bioactivation of BDCM to reactive intermediates.